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STM32F373xx Introduction

1 Introduction

This datasheet provides the ordering information and mechanical device characteristics of
the STM32F373xx microcontrollers.

This STM32F373xx datasheet should be read in conjunction with the RM0313 reference
manual. The reference manual is available from the STMicroelectronics website
www.st.com.

For information on the Cortex®-M4 with FPU core, please refer to:

e  Cortex®-M4 with FPU Technical Reference Manual, available from www.arm.com.

e STM32F3xxx and STM32F4xxx Cortex®-M4 programming manual (PM0214) available
from www.st.com.

Cortex

Intelligent Processors by ARM®
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Functional overview STM32F373xx

Table 7. STM32F373xx I12C implementation (continued)

I>C features(! 12C1 12C2
SMBus X X
Wakeup from STOP X X
1. X = supported.
3.20 Universal synchronous/asynchronous receiver transmitter

(USART)

The STM32F373xx embeds three universal synchronous/asynchronous receiver
transmitters (USART1, USART2 and USART3).
All USARTSs interfaces are able to communicate at speeds of up to 9 Mbit/s.

They provide hardware management of the CTS and RTS signals, they support IrDA SIR
ENDEC, the multiprocessor communication mode, the single-wire half-duplex
communication mode, Smartcard mode (ISO/IEC 7816 compliant), autobaudrate feature
and have LIN Master/Slave capability. The USART interfaces can be served by the DMA
controller.

Refer to Table 8 for the features of USART1, USART2 and USARTS3.

Table 8. STM32F373xx USART implementation
USART modes/features(!) USART1 | USART2 | USART3

Hardware flow control for modem

Continuous communication using DMA

Multiprocessor communication

Synchronous mode

Smartcard mode

Single-wire half-duplex communication
IrDA SIR ENDEC block
LIN mode

Dual clock domain and wakeup from Stop mode

Receiver timeout interrupt

Modbus communication

Auto baud rate detection

XXX X| X[ X[ X|X]|X]| X|X|X]|X
XX | XX X| X[ X]|X|X]|X|X]|X]| X
XX | XX X| X[ X]|X|X]|X|X]|X]| X

Driver Enable

1. X = supported.

3
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Functional overview STM32F373xx

3.24

3.25

3.26

28/137

Universal serial bus (USB)

The STM32F373xx embeds an USB device peripheral compatible with the USB full-speed
12 Mbs. The USB interface implements a full-speed (12 Mbit/s) function interface. It has
software-configurable endpoint setting and suspend/resume support. The dedicated 48
MHz clock is generated from the internal main PLL (the clock source must use a HSE
crystal oscillator).

Serial wire JTAG debug port (SWJ-DP)

The ARM SWJ-DP Interface is embedded, and is a combined JTAG and serial wire debug
port that enables either a serial wire debug or a JTAG probe to be connected to the target.

The JTAG TMS and TCK pins are shared respectively with SWDIO and SWCLK and a
specific sequence on the TMS pin is used to switch between JTAG-DP and SW-DP.

Embedded trace macrocell™

The ARM embedded trace macrocell provides a greater visibility of the instruction and data
flow inside the CPU core by streaming compressed data at a very high rate from the
STM32F373xx through a small number of ETM pins to an external hardware trace port
analyzer (TPA) device. The TPA is connected to a host computer using USB, Ethernet, or
any other high-speed channel. Real-time instruction and data flow activity can be recorded
and then formatted for display on the host computer running debugger software. TPA
hardware is commercially available from common development tool vendors. It operates
with third party debugger software tools.

3
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STM32F373xx

Pinouts and pin description

Figure 4. STM32F373xx LQFP100 pinout
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Pinouts and pin description STM32F373xx

Figure 5. STM32F373xx UFBGA100 ballout
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1. The above figure shows the package top view.
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STM32F373xx

Pinouts and pin description

Table 11. STM32F373xx pin definitions (continued)

Pin numbers

Pin functions

Q
Pin name =
2 P> 8 E (function after type| = °
Ll ||l reset) nw | Z Alternate function Additional functions
g |a|glg o
b I T [ =
o]
51 |L12]| - | - VDDSD3 s | - 1@ SDADC3 power supply
52 | K12 33| 25 VREFSD+ s ) ) External referencevolte(igss?t)i\rleSIin)SStC))LSDADC2, SDADC3
SPI2_MISO/12S2_MCK,
53 | K11 |34 |26 PB14 I/0 | TC | ® |USART3_RTS, TIM15_CH1, |SDADC3_AIN8P
TIM12_CH1, TSC_G6_101
SPI2_MOSI/12S2_SD,
) | TIM15_CH1N, TIM15_CH2, SDADC3_AIN7P,
54 | K10 35 27 PB15 VO | TC 1™ 1\M12_CH2, TSC_G6.102, | SDADC3_AINSM
RTC_REFIN
55 | K9 | 36|28 PD8 /o | TC | @ 3EE§$§;K'I{I)§ST?S_€KC,;6 103 SDADC3_AIN6P
“)
56 | K8 | - | - PDY VO | TC | (2) | USART3_RX, TSC_G6_I04 ggﬁggg—ﬁ:mga
“)
57 | J12| - | - PD10 /0 | TC | (2) |USART3_CK SDADC3_AIN4P
“)
58 | J11| - | - PD11 /O | TC | 2) |USART3_CTS ggﬁggg—ﬁ:mia
“)
50 [J10| - | - PD12 /0 | TC | (2) ggéRgg_E;s, TIM4_CH1, SDADC3_AIN2P
“)
60 |H12| - | - PD13 /O | TC | (2) | TIM4_CH2, TSC_G8_l02 ggﬁggg—ﬁ:m;f/‘l
“)
61 |H11| - | - PD14 /O | TC | (2) | TIM4_CH3, TSC_G8_IO3 SDADC3_AINOP
“)
62 |H10| - | - PD15 /O | TC | ()| TIM4_CH4, TSC_G8_IO4 SDADC3_AINOM
63 |E12|37] - PC6 o | FT | @ QPN:?_SSH;/]za WS ;
64 | E11|38] - PC7 Vo | FT | @ -SHPNI?_ggé}IZS1 CK -
65 |E10 |39 - PC8 /o | FT |@ _S”PN'IE—'\C"E??"ZSLMCK’ -
66 D12 (40| - PC9 vo | Fr | @ |SPH_MOSI2ST_SD, -

TIM3_CH4

3
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LELIEY

1 A9Y 169220dld0a

Table 13. Alternate functions for port PB

N';ir:e AF0 AF1 AF2 | AF3 | AF4 AF5 AF6 AF7 AF8 | AF9 | AF10 | AF11 |  AF15

PBO - - |TIM3_CH3 cTsszl_os - EZITEAS%SI/ - - - - I;'ﬂ'/';— - |EVENTOUT
PB1 - - |TIM3_CH4 (T;E@ - - - - - - - - |EVENTOUT
PB2 - - - - - - - - - - - - |EVENTOUT
PB4 |NJTRST (—':'m ®_ | TImM3_cH1 285362 - /S|2|‘3:1__'\|\//|||§}? |Szzl33__|'\\/|mcSKO/ USART2 RX | - (T:'lz":,f— 3'3'\:2; - |EVENTOUT
PB5 - ;M:‘G_ TIM3_CH2| - 'Szﬁéx /S;;—_'\QCD’S' /slgéeé__l\gga USART2 CK | - - j'C'\ﬁf B'E'\%g EVENTOUT
PB6 - E'l_'\{'f,\?— TIM4_CH1 :335?@3 'S?glj— - - USART1_TX - Em > I;'l_'\{'se’— l'\fjf EVENTOUT
PB7 - (T:'mz— TIM4_CH2 Z;szb A ggg— - - USART1 RX | - (—':'ﬂ"; = (T:"z/'f— 1:“11129 EVENTOUT
PB8 - gw ®- | TiMa_cHs ;S(ﬁa 'SZCCC— ;222:23(/ CEC USART3_TX SSSATM SQN— - jlclwsg EVENTOUT
PBY - I;LW "~ |Tma_cHa| - ggg— 22'22:\';'\/28/ IR-OUT  |USART3_RX ?(())Ll\JATPZ %’?N— - l'\fjf EVENTOUT
PB10 - (T:mf— - ;\S(ﬁE)H - 22'22:22'(/ CEC USART3_TX - - - - |EVENTOUT
PB14 - gm > - cT;Safb - /S|§s|22__'\|\//l||§|(<) - USART3 RTS | - gm S - |EVENTOUT
PB15 |RTC_REFIN E"_\I";S— E'mﬁ’— I;%C_:E)z - /Slgzz—_'\ggs' - - - E"_\I";z— - - |EVENTOUT

uonduosap uid pue sjnouid
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Table 15. Alternate functions for port PD

LEL/SY

PinName |  AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PDO - EVENTOUT | TIM19_CH4 - - - - CAN_RX
PD1 - EVENTOUT | TIM19_ETR - - - - CAN_TX
PD2 - EVENTOUT | TIM3_ETR - - - - -
PD3 i EVENTOUT - - - SPI2_MISO/I2S2_MCK i USART2_CTS
PD4 - EVENTOUT - - - SPI2_MOSI/1252_SD - USART2_RTS
PD5 - EVENTOUT - - - - - USART2_TX
PD6 - EVENTOUT - - - SPI2_NSS/1252_WS - USART2_RX
PD7 - EVENTOUT ] i - SPI2_SCK/I1252_CK - USART2_CK
PD8 - EVENTOUT - TSC_G6_103 - SPI2_SCK/I1252_CK - USART3_TX
o |Ppo - EVENTOUT i TSC_G6_I04 - - ] USART3_RX
g [Poi0 i EVENTOUT - - - - - USART3_CK
N |pp1 - EVENTOUT i i ; ; i USART3_CTS
f PD12 - EVENTOUT  |TIM4_CH1 | TSC_G8_IOf - - - USART3_RTS
[0}
L - EVENTOUT  |TIM4_CH2 |TSC_G8_I02 - - - -
PD14 - EVENTOUT  |TIM4_CH3 | TSC_G8_IO3 - - - -
PD15 ] EVENTOUT  |TIM4_CH4 |TSC_G8_I04 - - - -

uonduosap uid pue sinould
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STM32F373xx Electrical characteristics

Table 34. Typical current consumption in Sleep mode, code running from Flash or RAM

Typ
Symbol Parameter Conditions fueoLk Peripherals | Peripherals Unit
enabled disabled
72 MHz 42.8 6.9
Running from HSE 64 MHz 38.2 6.2
crystal clock 8 MHz, 48 MHz 28.9 4.8
code executing
from Flash or RAM, 32 MHz 19.5 3.4
PLL on 24 MHz 14.7 2.7
Supply current in 16 MHz 10.2 2.0
Iop Sleep mode from mA
Vpp SUpply 8 MHz 5.2 1.2
Running from HSE 4 MHz 3.4 11
crystal clock 8 MHz, 2 MHz 292 0.9
code executing
from Flash or RAM, 1 MHz 16 0.9
PLL off 500 kHz 14 08
125 kHz 1.1 0.8
72 MHz 242.9 241.5
Running from HSE 64 MHz 213.7 212.7
crystal clock 8 MHz, 48 MHz 158.8 158.0
code executing
from Flash or RAM, 32 MHz 107.6 107.3
PLL on 24 MHz 82.7 82.6
Supply current in 16 MHz 58.3 58.2
Ippal" Sleep mode from MA
Vpoa supply 8 MHz 1.2 1.2
Running from HSE 4 MHz 1.2 1.2
crystal clock 8 MHz, 2 MHz 1.2 1.2
code executing
from Flash or RAM, 1 MHz 1.2 1.2
PLL off 500 kHz 1.2 1.2
125 kHz 1.2 1.2

1. Vppa monitoring is off, Vppgp42 monitoring is off.

3

DoclD022691 Rev 7 67/137




Electrical characteristics STM32F373xx

6.3.13

82/137

Static latch-up

Two complementary static tests are required on six parts to assess the latch-up
performance:

e A supply overvoltage is applied to each power supply pin

e A current injection is applied to each input, output and configurable 1/0O pin

These tests are compliant with EIA/JJESD 78A IC latch-up standard.

Table 50. Electrical sensitivities

Symbol Parameter Conditions Class

LU Static latch-up class Tp = +105 °C conforming to JESD78A Il level A

I/0 current injection characteristics

As a general rule, current injection to the I/O pins, due to external voltage below Vgg or
above Vpp (for standard, 3 V-capable 1/O pins) should be avoided during normal product
operation. However, in order to give an indication of the robustness of the microcontroller in
cases when abnormal injection accidentally happens, susceptibility tests are performed on a
sample basis during device characterization.

Functional susceptibility to I/O current injection

While a simple application is executed on the device, the device is stressed by injecting
current into the 1/0O pins programmed in floating input mode. While current is injected into
the 1/O pin, one at a time, the device is checked for functional failures.

The failure is indicated by an out of range parameter: ADC error above a certain limit (higher
than 5 LSB TUE), out of conventional limits of induced leakage current on adjacent pins (out
of -5 pA/+0 pA range), or other functional failure (for example reset occurrence or oscillator
frequency deviation).

The test results are given in Table 51.

3
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Electrical characteristics STM32F373xx

Table 63. DAC characteristics (continued)

Symbol Parameter Conditions Min | Typ Max Unit
Offset error ) . . £10 mv
(difference between Given for the DAC in 10-bit at Vrgg+ = ) _ +3 LSB
Offset® measured value at Code |3.6V }
(0x800) and the ideal . - o _
value = Vegr+/2) Given for the DAC in 12-bit at Vrgr+ ) ) +12 LSB
3.6V
Galn(s) Gain error legn for ’Fhe DAC in 12bit ) ) +0.5 %
error configuration

Settling time (full scale:
for a 10-bit input code
transition between the
tSETTLING(s) lowest and the hlghest CLOAD <50 pF, RLOAD >5kQ - 3 4 us
input codes when
DAC_OUT reaches final
value +1LSB

Max frequency for a
correct DAC_OUT
change when small CLoap <50 pF, R oap 2 5 kQ - - 1 MS/s
variation in the input code
(from code i to i+1LSB)

Update
rate®

Wakeup time from off
C <50 pF, R >5kQ
3) |state (Setting the ENx bit LOAD PF, RLoAD

3 ; i -
twakeup in the DAC Control input code between lowest and highest 6.5 10 us

register) possible ones.

Power supply rejection
PSRR+ () | ratio (to Vppa) (static DC |No R_oap: CLoap = 50 pF - |-67 -40 dB
measurement

1. Guaranteed by design.

2. Quiescent mode refers to the state of the DAC keeping a steady value on the output, so no dynamic consumption is
involved.

3. Guaranteed by characterization.

Figure 29. 12-bit buffered /non-buffered DAC

Buffered/non-buffered DAC

Buffer ("
T RLoAD
12-bit
digital to I | |bacx out AN
analog | | | ‘j
converter 1 il
| | CLoAD B

ai17157a

1. The DAC integrates an output buffer that can be used to reduce the output impedance and to drive external loads directly
without the use of an external operational amplifier. The buffer can be bypassed by configuring the BOFFx bit in the
DAC_CR register.
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Electrical characteristics STM32F373xx

Table 74. SDADC characteristics (continued)“)

Symbol |Parameter Conditions Min Typ Max Unit Note
fanc = VREFSD+ . . 110
1.5 MHz =3.3
c \_/F%Egsm - - 110
2| 8 |fanc= -
g 6 MHz VREFSD+ ) ) 100
— =3.3
©
3 VREFsD+ . . 70
() =
E o fapc = 1.2
|6 MHz VREFSD+ . . 100
£ =33
Offset ®© VbDsDx : after offset
EO error @ =33 uv calibration
fabc= |7 VREFSD+ ) ) %
1.5 MHz =3.3
VREFsSD+
- - - 2100
" =1.2
2|5 v
3| o _%Egsm - - 2000
E - .
T v
S| w _FgEESE“ - - 1500
ol N - I
o .c
S \_’FéEgsm ; - | 1800
c/) - .
Offset drift
Dyoffsettem | With Differ_ential or sing_le ended mode, ) 10 15 WV/K )
P temperatur | gain = 1, Vppgpx = 3.3V
e
negative
. . . . gain error =
EG Gain error All gains, differential mode, single 2.4 2.7 -3.1 % | data result
ended mode
are greater
than ideal
Gain drift
EGT with gain = 1, differential mode, single _ 0 ) ppm )
temperatur | ended mode /K
e

3
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Package information

STM32F373xx

122/137

Table 79. LQFP64 - 64-pin, 10 x 10 mm low-profile quad flat
package mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
c 0.090 - 0.200 0.0035 - 0.0079

D - 12.000 - - 0.4724 -

D1 - 10.000 - - 0.3937 -

D3 - 7.500 - - 0.2953 -

E - 12.000 - - 0.4724 -

E1 - 10.000 - - 0.3937 -

E3 - 7.500 - - 0.2953 -

- 0.500 - - 0.0197 -

K 0° 3.5° 7° 0° 3.5° 7°
0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031

1.

Values in inches are converted from mm and rounded to 4 decimal digits.

DoclD022691 Rev 7
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Package information STM32F373xx

7.4 LQFP48 package information

Figure 41. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package outline
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1. Drawing is not to scale.

3
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STM32F373xx

Package information

Table 80. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package
mechanical data

millimeters inches(!)
Symbol
Min Typ Max Min Typ Max

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
0.090 - 0.200 0.0035 - 0.0079
D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835

D3 - 5.500 - - 0.2165 -
E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835

E3 - 5.500 - - 0.2165 -

e - 0.500 - - 0.0197 -
L 0.450 0.600 0.750 0.0177 0.0236 0.0295

L1 - 1.000 - - 0.0394 -

k 0° 3.5° 7° 0° 3.5° 7°
cce - - 0.080 - - 0.0031

1. Values in inches are converted from mm and rounded to 4 decimal digits.
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Package information STM32F373xx

Figure 42. LQFP48 - 48-pin, 7 x 7 mm low-profile quad flat package
recommended footprint
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1. Dimensions are expressed in millimeters.

Device marking for LQFP48

The following figure gives an example of topside marking orientation versus pin 1 identifier
location.

Figure 43. LQFP48 marking example (package top view)

Product identification

—s| STM32F

|
| 373CBT6 |
|

Date code

Pin 1 identifier |:| —
\ r wnformation
@ AY/S 1}

MSv37945V1

1. Samples marked “ES” are to be considered as “Engineering Samples”: i.e. they are intended to be sent to
customer for electrical compatibility evaluation and may be used to start customer qualification where
specifically authorized by ST in writing. In no event ST will be liable for any customer usage in production.
Only if ST has authorized in writing the customer qualification Engineering Samples can be used for
reliability qualification trials.
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Part numbering

STM32F373xx

8

130/137

Part numbering

For a list of available options (memory, package, and so on) or for further information on any

aspect of this device, please contact your nearest ST sales office.

Table 82. Ordering information scheme
Example: STM32 F

Device family

STM32 = ARM-based 32-bit microcontroller

Product type

F = General-purpose

Sub-family

373 = STM32F373xx

Pin count

C =48 pins
R = 64 pins
V =100 pins

Code size

8 = 64 Kbytes of Flash memory
B = 128 Kbytes of Flash memory
C = 256 Kbytes of Flash memory

Package

T=LQFP
H=BGA

Temperature range

6 = Industrial temperature range, —40 to 85 °C
7 = Industrial temperature range, —40 to 105 °C

Options

XXX = programmed parts
TR = tape and reel

DoclD022691 Rev 7
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Revision history

9 Revision history

Table 83. Document revision history

Date

Revision

Changes

18-Jun-2012

1

Initial release.

07-Sep-2012

Added ‘F’ to all ‘Cortex-M4’ occurrences

Modified the shapes of Figure 2: STM32F373xx LQFP48
pinout to Figure 4: STM32F373xx LQFP100 pinout

Added two rows ‘VREFSD+ - VDDSD3' and ‘VREF+ - VDDA
in Table 19: Voltage characteristics

Removed PBO in footnote of Table 19: Voltage characteristics
and in Section 6.3.14: /O port characteristics

Added a paragraph after ‘...power up sequence’ in
Section 6.2: Absolute maximum ratings and after ‘...in output
mode’ in I/O system current consumption

Corrected SDAC_VREF+ in Figure 9: Power supply scheme
Modified Table 20: Current characteristics

Added BGA100 in Table 22: General operating conditions
Added values in Table 27: Embedded internal reference
voltage

Filled values in Table 28: Typical and maximum current
consumption from VDD supply at VDD = 3.6 V

Filled values in Table 29: Typical and maximum current
consumption from VDDA supply

Filled values in Table 30: Typical and maximum VDD
consumption in Stop and Standby modes

Removed table: “Typical and maximum VDDA consumption in
Stop modes”

Filled values in Table 31: Typical and maximum VDDA
consumption in Stop and Standby modes

Added VBAT values in Table 32: Typical and maximum
current consumption from VBAT supply

Added typ values in Table 33: Typical current consumption in
Run mode, code with data processing running from Flash and
Table 34: Typical current consumption in Sleep mode, code
running from Flash or RAM

Added max value in Table 41: LSE oscillator characteristics
(fLSE = 32.768 kHz)

Modified min and max values in Table 42: HSI oscillator
characteristics

Added values in Table 37: Low-power mode wakeup timings
Added Class values in Table 47: EMS characteristics
Modified values in Table 48: EMI characteristics

Added values in Table 49: ESD absolute maximum ratings
Added class value in Table 50: Electrical sensitivities

Modified values and descriptions in Table 51: I/O current
injection susceptibility
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